Regulation of Rho family GTPases by cell-cell and cell-matrix adhesion.
Integrins and cadherins are transmembrane adhesion receptors that are necessary for cells to interact with the extracellular matrix or adjacent cells, respectively. Integrins and cadherins initiate signaling pathways that modulate the activity of Rho family GTPases. The Rho proteins Cdc42, Rac1, and RhoA regulate the actin cytoskeleton. Cdc42 and Rac1 are primarily involved in the formation of protrusive structures, while RhoA generates myosin-based contractility. Here we examine the differential regulation of RhoA, Cdc42, and Rac1 by integrin and cadherin signaling. Integrin and cadherin signaling leads to a decrease in RhoA activity and activation of Cdc42 and Rac1. When the normal RhoA suppression is antagonized or RhoA signaling is increased, cells exhibited impaired spreading on the matrix protein fibronectin and decreased cell-cell adhesion. Spreading on fibronectin and the formation of cell-cell adhesions is decreased in cells expressing dominant negative forms of Cdc42 or Rac1. These data demonstrate that integrins and cadherins regulate Rho proteins in a comparable manner and lead us to speculate that these changes in Rho protein activity participate in a feedback mechanism that promotes further cell-matrix or cell-cell interaction, respectively.